Abstract
Introduction
Late summer 2006, John Graham, of IBM, who is a committee member of NSERC (National Science and Engineering Research Council) prairie regional office, brought together targeted groups that were either concerned and/or had a stake in finding a solution to replacing an aging workforce (manufacturing) consisting of 400,000 who will be progressively retiring over the next 15 years 1 . One of the major concerns that resonated from this meeting was the steady decline in student enrollment in the secondary and post secondary institutions in the science and technology areas (one of the main human resource feeds)
2 . There was much speculation circulated about the room to why this problem existed, however at this initial stage there wasn't an immediate solution, but rather a consensus that something could be done. The resolve and concern of everybody was evident by how focused they were on this issue, so much so, that even though we were at a baseball game, I doubt that anyone could have told you the final score. This is where the challenge started, there was a commitment and the knowledge that there was a solution; all it needed was a little time to research the phenomena and to develop an appropriate strategy.
The basic principle
Significant information came a week later that became an underlying principle of how we would approach this program. It was at a retirement party for Debbie Leiter, who was stepping down from her position as executive director of Skills Manitoba. During the congratulatory speeches, Rick Schroeder from Garden Valley Collegiate, who is also a Skills Manitoba board member, talked about the perception of some of his academic co-op students that volunteered at the last Skills 2006 provincial competition 3 . The vast majority of them had never seen anything remotely like this type of venue. They found the whole experience exciting especially seeing the effort and enthusiasm shown by the participants. More than one of these students commented to Rick that they never knew much about the skill trades; typically they were steered away from this area; they were told "don't waste your time with thisyou are going to university". Now more than ever, the notion that worthwhile jobs are only found with a university education is misguided; if it's the money, a secure future, and an interesting career where a high level of skill is required, then both options provide the answer 4 . Unfortunately this misinformed advice was perpetrated either by, teachers, counsellors, or family members. Regrettably, to add to this sad state of affairs and to confirm the indifference of some schools, one of the contestants that the coop student's were so impressed with, received little to no recognition from their school for winning the gold medal -not even an announcement over the PA; that is educationally reprehensible. This is a powerful illustration of how important it is to replace this lack of interest, not only with being informed about the available choices for these students, but even more so, is to encourage them to experience these options first hand, after all one of the fundamental reason for education is the preparation for tomorrow; lets hope as educators we all contribute to this noble cause. From the program's point of view it made it abundantly clear that there were a lot of students that could be possibly overlooked. To answer this we needed to reach out to a greater number of these individuals that have the same range of interests that match the diversity of many skills required with this opportunity. We also realized the significance of looking at the world through the student's eyes, understanding what is relevant to them, and provide them the opportunity to discover new challenges first hand. By adopting these principles we had the answer of how to approach this program.
What's in it for them?

Figure 1 -Students making decisions
If we wanted to make a real impact on what these students were about to experience, we also needed to include the sort of influences that make them excited. Much of this can be related to personal interests, personal ability, family influence, money, and the status associated with success. When this is reinforced through the basic principles we've been talking about, then we have a powerful cocktail that has all the right ingredients to not only grab their attention but start them thinking about the possibilities. We have effectively opened the door -As far as the rest of the experience is concerned, we will guide and encourage them, but the outcome is up to them. We can take a lesson from the mediathey know how to make something exciting; there was a recent article that stated the TV series CSI (Crime Scene Investigator) has inspired 62% of young people between the ages of 16 -24 to say they would consider getting into forensic medicine 5 .
In this series, the environments and the hi-tech equipment they work with are definitely cool, but even more so, is the constant reinforcement of hip young professionals that can unravel the most complicated and seemingly unsolvable crimes provides an inspiration. Usually with a well written story you can become immersed with the identity of the protagonist; imagine a character that lives a lifestyle that reflects the ideal trends and someone who can be admired for their intellect and abilities. A TV show may be unrealistic in the time and the methods they use to solve these crimes, but the impact it is making -isn't. This is part of the picture we need to recognize and therefore provide students the opportunity to demonstrate their own capability to make use of their intellect, imagination and resourcefulness in a venue that reveals the cool, creative, exciting, and futuristic, side of science, engineering, and technology -imagine the impact we can make.
The plan
Armed with what we knew and using the above example it was easy to develop a plan. We recognized that the prevailing view of manufacturing and technology withholds the fact that it is one of the coolest and most interesting high tech careers to be in. Our job was simply to unveil this truth by letting the students experience it first hand; they were challenged in math, science, business, and art to develop their project, but in a very different way then you may expect: they were given unprecedented use of the same cutting edge technology industry leaders use. As an example, their design started with creating a 3D CAD model using the same software to design the Boeing 777, they also used Rapid Prototyping technology to produce a physical model, which started off as a digital concept on a computer and ended up as an object they could hold in their hands. Not only was the technology they were using real, but so was the challenge they were facing; much the same as in industry, the scope of this project required that teams were made up of students with dissimilar skills sets that needed to effectively work together and equally contribute to the success of the project. To be effective in delivering this program we needed to make sure that two basic principles were supported so that we could maximize a positive outcome and lay a solid foundation for the recurring projects. 1. We need to make sure that this is student led, and 2. We stay the heck out of their way. The more work these student put into this project, the more validation they will receive for their effort. Our objective is to let the students know that they have the capability to be successful in this type of situation.
1 The challenge
The challenge for this first CME Discovery Program was to design and build a radio controlled Hovercraft. It was required to lift off the ground and have controlled forward propulsion to maneuver over both water and rough terrain (obstacle course). There was certain constraints to ensure an even playing ground, as well as specific design criterion to guarantee that a definite level of achievement was met (leaving plenty of room for ingenuity).
The following section, including the flow chart (Figure 2 ) describes the structure and some of the design considerations for the competition:
Three phases
The process was divided into the three phases designated as; the design phase, the preparation and training phase, and the final phase which is the presentation and competition. The following describes a brief overview of the program and tasks for each area: • Teams were made up of students based on interest and skill.
• An information package is supplied which includes the rules, design criterion, history, and background.
• A kit with all the components for designing and testing the project is provided.
• The design is worked out by students using math, science, art, and innovative thinking.
• Planning and costs are established by business students.
• Technology students help in the fabrication and testing of the prototype.
• Prototype is made, tested, and revised if necessary • The final design is submitted
Phase 2 -Preparation & training
• Design is verified to see if it needs to be resubmitted with changes, or whether it could proceed to final production.
• CAD models are produced from submitted design.
• Technology students are trained on hi-tech equipment in preparation for demonstrating at the summit.
• Prepare assembly tables to make the fabrication process faster • Students fabricate their final projects at U of M CAD Technology lab.
Phase 3 -Presentation & competition
• At CME Summit technology students run 5 stands with an interactive demonstration to 400 visiting high school students using high tech equipment. 
What was provided Figure 3 -Picture of RC components
We visited each of the participating schools where we introduced the project and gave them a kit that had all the components to build and design one radio control hovercraft. It consisted of one RC transmitter, a three channel receiver, two servos, four ducted fans (not all need be used in the design), three, batteries, switch, and antenna. The main body and secondary components, including the skirt, were to be designed on CAD and fabricated at a later stage. An information package was provided that described the history of the hovercraft, design criterion for the project, design considerations, as well as rules and responsibilities. Teachers were there strictly in an advisory role, which means they could provide background information and stimulate thinking, but in no way are they allowed to design the project -that privilege belonged to the students.
Collaboration
This program encourages teamwork and cooperation; in order to meet the entire design criterion students with dissimilar skills had to collaborate. As an example, math and science students are responsible for the integrity of such factors as balance, propulsions, art students have to make it look good enough to sell, and business students look after scheduling and costs. In order to make sure this happens; equal marks for all parts of the project are allotted at the end of the competition.
The criterion
The design each school comes up with is required for the engines to lift the craft, propel it forward, and carry a payload over an obstacle course which was made up with both land and water. A skirt will be vital in this role as it has to be able absorb the various obstructions presented by the terrain while still maintaining lift. Formulas are used to determine the force, size and, balance of the craft. Each team has to calculate the constants for weight and force of the supplied components. Basically what the students had to do is design a craft that not only worked with the fore mention constraints but also out performs their opponents.
Promoting the design Figure 4 -Discussing the CAD design
In order to sell a product, it not only has to be functional but it also has to have commercial appeal. In this competition the way the design looks was very important, so students from the art department play an integral role as part of the design team. They need to take the form and function and make it marketable. If there is any inconsistency between these two elements a redesign may be been required as they had equal weight in the final marks. In future programs the contestants will also have to sell or describe their design in the form of a presentation made to a panel of judges. They will have to submit data showing the formulas, cost analysts, time management, design criterion and considerations, as well as, promotional material that will be in the form of posters and other media used to illustrate the concepts of their design. It should be noted that the marking for each area is equally weighted in the final tally to ensure inclusion of all skill sets for this contest.
Design Constraints Figure 5 -Hovercraft shell in the vacuum forming machine
The material and size of the hovercraft was reflected by the constraints of technology they were using in the fabrication process. The design was made out of several components which include plastic, rubber and metal. It also required a circuit board and wiring harnesses for the power supply and servos. It could not exceed a width of 10 inches, a length of 14 inches, and a height of 3 inches (every vertical inch requires one hour of build time on the rapid prototyping machine)
Resources Figure 6 -Student working on Rapid prototyping machine
The technology being used to fabricate the components required 3D CAD models. This was to be created by high school students as part of the technology support (students only). The software used to create the 3D models will be CATIA (Computer Aided Three dimensional Interactive Application). The digital models created by this software will be exported as STL (stereo lithography) files for the Rapid prototyping machine. This in turn will produce the physical models used as masters for the vacuum forming process (forms a plastic shell of the body of their craft). In addition the 3D models can be rendered to produce art work for the posters submitted to the judges (artwork wasn't required for this initial pilot program).
At the event Figure 7 -Students cheering
400 students from various high schools were bussed to the CME summit which was held at the Winnipeg Convention Centre. They not only saw the radio control hovercrafts being put through its paces, but they had the opportunity to participate in an interactive program where they were shown the various processes and hi tech equipment, demonstrated by the students and teachers from the participating schools. They went through a total of five stations until they gathered up all they needed to build their own working version of a mini hovercraft that they could take home. The first station represented the design phase where Crocus Plain students demonstrated how they used CAD to design the hovercraft model. The second station was a rapid prototyping centre where the CAD files were turned into physical models that in turn would be used in the next process. The third station was the vacuum forming machine where plastic sheets are heated and formed over the rapid prototype masters. The fourth station was the fabrication area where students cutout and assembled their own hovercraft model (Presoldered electronics, props and decals were supplied). The fifth and final station was an area to test-drive their new hovercrafts. This interactive portion of the program was so successful that not only did the students enjoy making these hovercrafts, but people from industry started making them (who weren't supposed to). I even heard a rumor that one of these mini hovercrafts ended up on the minister of education's desk. (Just to let you know each mini hovercraft cost under $5.00 dollars to produce). After this they were able to visit industry booths and then see the radio controlled hovercrafts in action -competing in an obstacle course which consists of ramps, pylons, and water hazards.
Figure 9 -RC hovercraft being put through its paces
The next time this program is run competing teams will be live on the air being broadcast at breakfast, lunch and dinner for this event. They will be interviewed by students from the video production program at Tec Voc. It will be much the same content as reality TV programs like Iron Chef. At the end of the day the video team will put together a recap of the event just prior to the presentation of awards. This event will be a chance for industry to see the talent and capacity of our youth that at the very least will provide assurance that the future is in good hands. When we give these students the opportunity -they will not only meet the challenge but they will excel. This initial project is the right thing to do, which is the key component to making something good -work. It is not only rewarding for everyone involved, but even more so, it will motivate industry to get involved and support this effort which is significant in its growth.
Conclusions and Recommendations
The pilot program was quite an undertaking with many hurdles to cross (mainly man made). Notwithstanding the first attempt with this project made quite an impact with the students, the participating schools, the people from industry, and the government. It offered the students a taste of the same dynamics they would face in the real world including the difficulties and as well as the rewards. What is really pleasing in this entire program is not only seeing these students overcome these obstacles, but also knowing they had it in them to prevail over the challenges they faced. I had one person tell me that this was too difficult for them and they wouldn't be able to complete the design in the time we gave them. To reinforce this point, I was shown a curriculum guide with an example of one task that would take two weeks to learn. I replied "don't worry these students will surprise you" -and of course they did. I suppose you could say this is an example of the difference of training vs. education. Students are able to achieve incredible things when they are motivated and given the opportunity discover what they are capable of.
This discovery program has the potential to reach out to many more students then ever before. It will allow them to experience the cool and creative side to engineering and technology. It unlocks the possibilities and opens the door to a new and exciting future. 
